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than, the filing date of this application. 



An Executive Agency of the Department of Trade and Industry 



Applicant's or agents tile reierem^e 
P/61815/GPTU73 

international application No. 

PCT/GB 00/ 02237 

Applicant 



TENT COOPERATION TREAt(||^ 

PCT 

international search report 

(PCT Article 1 8 and Rules 43 and 44) 

"Earliest) Priority Date (day/monmear) 

17/06/1999 



ACTION 

International filing date {(jay/momn/year) 

08/06/2000 



MARCONI COMMUNI CATIONS LIMITED 

.has been prepared by this International Searching Authorrty and is. transmitted to the applicant 

iSnS'^^^^^^^^^ 
XhislntegtionalSea.^^^^^^^^ 

1 . Basts of the report ^ international application in the 

n theinternationa,search.ascarriedo.onthebasisotatrans.ationo.theinternationalappl,cat.^ 
LJ Authority (Rule 23.1(b)). ^ ^ ,,3,,,3,, ,he international application, the .^^^^ 

r-^^:rut^s^t"h"etatt.rs^^^^^^^^^ . 

n -ntalned in the international application in wntten .orn,. 
^ ,«ed together w*h the international application in computer readable form, 
furnished subsequently to this Authority in written torm. 

furnislied 



□ 
□ 
□ 
□ 

□ 



2. 
3. 



□ Certain claims were found unsearchable (See Box I). 
Q Unity o1 Invention Is lacking (see Box II). 



With regard to the title, 

[XI the text is approved as submitted by the applicant. 

I [ the text has been ( 



, established by this Authority to read as follows: 



□ 



nnay. 



None of the figures. 



5 With regard to the abstract, 

m the text is approved as submitted by the applicant^ The applicant 

IT] as suggested by the applicant, 
n because the applicant failed to suggest a figure. 
□ because this figure better characterizes the invention. 
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I IrtU tcKMl Appac«(Ion Mo 
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6 SEARCHED 

ti6cumentellon»archod ( 

IPC 7 HQ4Q H04L 
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:AT & T CORP (US)) 

i July 1998 (1998-07-01) 

abstract o dfl 

column 1, line 43 -column 3, line 48 

claims 1-3 

figures 2,S ^ 

US 4 853 927 A (WENZEL ROBERT) 
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abstract 
figures 3,4 
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us 5 535 195 A (LEE WHAY C) 
9 July 1996 (1996-07-09) 
abstract 

figures 2,3.5.9,14 

claims 1,4,6 
column 2, line 40-3 -column 3, line 13 
column 5, line SO -column 6, line 19 

WO 98 31159 A (AT & T CORP) 
16 July 1998 (1998-07-16) 
abstract 

figures 7,8 

claims 1,2,13,14 
page 6, line 26 -page 7, line 25 
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m lonal ApfUlcsUon No 

PCT/GB 00/02237 



pQKont document 
cttBdin seafch report 



PubOcadon 



Patant family 



PUbScatiofi 
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CA 
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DE 
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10210160 
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30-11-1999 
23-06-1998 
14-10-1999 
13-04-2000 
07-08-1998 



US 4853927 
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01-08-1989 


DE 
EP 
JP 


3642141 A 
0271169 A 
63199545 A 


16-06-1988 
15-06-1988 
18-08-1988 


US 553519S 
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09-07-1996 


AU 
AU 
EP 
UO 


691260 B 
1842695 A 
0711483 A 
9531058 A 
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29-11-1995 

15- 05-1996 

16- 11-1995 


UO 9831159 


A 


16-07-1998 


EP 


0997043 A 


03-05-2000 



PCX 

REQUEST 



The undersigned requests that the present 

iniemationa! application be processed 
according to the Parent Cooperdtion Treaty. 



For receiving OlTicc use un\y 



lOKmational Application No. 



Inicmati onal Filin g Date 



Name of receiving Qffiec and "PCT Intcrnaiional Applimion" 



Applicani's or agent's file reference ^ /rr> 

(if desired} (12 chorociers maximum) P/61815/ GPTU73 



Box No. I TITLF. OF INVENTION 

MESH NETWORKS 



Box No. 11 APPLICANT 



Name and address: (Fumilv name followed hy given name: for a Je^af ^"f^jy^^^jj^^^^^ 
desi^naiion. The address must incfudeposla code and name oj <^<>^''niJ]^^^\<^^'''^^ 
ad(F-L\<:s indicated in this Box is the appHcani State {that ts, countfy) oJ residence if no btate 
of residence is indicated helc^w) 

Marconi Communications Limited, 
New Century Park, 
P.O. Box 53, 
Coven tiry, 
CV3 IHJ, (GB) 



□ 



[his person is alst) inventor. 



Telephone No. 

+44 (0) 2476 562000 



Facsimile No. 

+44 (0) 2476 562247 



Teleprinter No. 



Siaic Ohm /.V, country) of niilionality: 



GB 



State fthaf is. countn-) ol rcsidencei 



GB 



This person is applicani 
for the purposes of: 



□ all dcsiguated all designated -States exccjii 

Suites 



0 1' 



United -Slates of Ainenca 



□ the United Stated 
of Amcricg only 



□ il\e Stales indicaied in 
tlK Supplemenral Box 



Box No, III FURTHER APPLICANT(S) AND/OR (FURTHER) INVF.NTOR(S) 



Najne and address: (Family name followed by ^tven name: fi r^J^^^ fhe^oinn^^^^ 
de^ignarion. The address must include pasta cade and name "J<^ourm}'- J .i^f^^'^f^J^^^ 
ad^-ess indicated in this Box the appUcani State (that i^. country) of residence if no Siatc 

of residenca j.s indicated heh^'J 

CHOPPING Geoffrey, 
"Tregarth" , 
Furze Hill, 
Wimborne , 

Dorset, BH21 4HD, (GB) 



This person is: 

I [ applicant only 

l^^applicani and inventor 

□ hivenior only (If this check-box 
is marked, do noi fill in hefoM>.j 



Slate (ihat w, country) of oalionality: 



GB 



Stflic ahat is, country) of residence 



GB 



This per<ion is appUcani 
for the purpose?; of: 



□ all dcaisnatcd V~[ all desinnated States except 
Stales " I I tiK Uni ted Sunes ot America 



Jte United States 
of America only 



□ the States indicated \i\ 
the Supplemental Box 



\Y\ Funhcr appliciints and/or (further) invenioi^ are Indicated on a continuation sheet 



Bo;. No. IV AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDFNCE 



I he person tdeniified below is hereby/has been appointed to act on behalf 
of the applicant(s) before tlic compeieni International Authofittes as: 



Ogcnl I ] common representative 



Nan^e and address- ( family name foUawed bv given name: for a legal emity, Ml^O}f!^\ 
Name ana aaaics.s. J^^^^.^^j^^^^-^^^ The addres^.Onmi include po.^ial code and name nj country.) 

BRANFIELD Henry Anthony, 
Marconi Intellectueil Property, 
Waterhouse Lane , * 
Chelmsford , 
Essex, CMl 2QX, (GB) 



Telephone No. 
+44 (0) 1245 275454 



(^acjimilc No. 

+44 (0) 1245 275114 



Teleprinter No. 



□ 



f orm PCT/RO/lOl (drsi sheet) (July 1998; reprint Januars' 2000) 



Set' Notes to the request form 



Sheet No. 



ontinuaiion ot Bax No. Ill FUUTHER APPLICANT(S) aND/OR (FURTHER) !NVENTOR(S) 



If none of the following sub-boxes is used, this siteat should not be included in the request. 



ame and addi e5;s: (Familv name foUowed hv given name: for a legal ennn*, Jull offtaal 
cfesijgnption. The address musf incfiide postal code and name ofcouniry\ The counfn' of the 
address indicated in this Box is the appfivant 's State (thai is. cotinir\ j oj residence tj no State 
of residence is indicated bdo^' ) 

MADDERN Thomas Slade, 
38 Cutlers Place, 
Colehill, 
Vimborne, 

Dorset, BH21 2HU. (GB) 



Slate (that is. coioiiry) ol' nationality; 



GB 



Thi^ person is: 

I I applicant only 

I J^ apptictinl and inventor 

I I invenior only flfihis check'bo.x 
' is marked, do not fill in hehmj 



Siatc fihai is. country) of residence: 



GB 



This person is applicuni 
for the purposes of: 



□ all designated I — 1 aJI dciii^jnatcd Siatcs excepi 
Staiw ^ ' I....... ic r 



I I ihe UnitaJ -States of Arti6rica 



rr-^thc United Suacs 

ix| of. 



>f America only 



□ the Simcs indicated in 
Lhc Supplemental Box 



Name und address: (t cunHv name foliowed by given tiame: for p legal emiiy.fdl ofjicial 
desienalion. The address n'wsr include postal code and name ofcounfr\\ J he countty of the 
address indicated in this Box is the appRcant 's State (that is. counffv) of residence if no ."itate 
of residence is indicated be low J 



This person is: 

I I applicant only 

I I applicant and invenior 

I I inventor only (If this check-bar 
* ' is marked, do not fill in belowj 



State (that is, counuy) ofnfil'iunt\lin': 


Siaic Uhaj is. country) of 


residence: 


This person is applicar\i ( 1 all dcsignaied | 1 all dc-^j^tcd Siaies exCtfpi | | tJ|c 

for lhc purposes of: 1 1 States LJ the Umied Siaic? ot Ajncnca I 1 of. 


United Slates i 1 U\c Siuics indicated in 

\mcnca only | J the Supplemental Box 



Nanic and address: (Famitv name followed by *^iven name: for a legal ^^Y'^>'- J^'^l^fffl^l 
designation. The address musf tncfitde postal code and name of counrr^j. The ^^'^^jyolf^f^ 
adcHess indicated in this Box is the appficanr s Sraie (that is. country^) of residence if no Mate 
of residence is indicated beloyv.) 



This person is: 

I I applicant only 

[ applicant and inventor 

□ inventor only Of this check'bcw 
is marked do'nui fUt in halowj 



Stale i^haf is. cmmny) of naiionaliti: 



Stale (that is. couniry) of residence: 



□ lhc StttiM indicated in 
the Supplemental Box 



Name and address: (Famiiy natne followed by gri^en name: for a legal ^^'^J'f/j^^^ 
designation 7 he address thtist include postal code and name qfcowiCry\ The ^ow]^%^;^.^^ 
Vd^^J^dicat^d in this Box is the app/icant 's State (that cmmlryO of residence // no State 
qfre,^idence is indicated he! omk) 



This person is: 

I [ appliciini only 

Y [ applicani and inventor 

I 1 irivenlor only (If this check-box 
' is inurl^ii do not fill in belo}^'.} 



State (that is. country) of nalionalit)': 



Stale (ilwt is, country) of residence: 



This person is applicani 
for the purposes of: 



□ all dcsi&natcd | 1 all dciii^naicd Slates rxccpl 
Siaics I 1 the United States of Ainencu 



□ lhc UiiUed Stales 
of America only 



□ the Slates indicated 
the Supplemental Dox 



Further appliconis und/or (further) inventors are indicated on another continuation sheeu 



Formi'CT/RO/lOl (continuation sheet) (July 1998; reprint Januar>- 2000) 



See t^'otes to the request form 



Shcci No- . . .? - 



Box No.V 



DESIGNATION OF STATES 



The tbUowing designaiions arc hereby made under Rule 4.9(a) {mark the applicobk check-boxes: at least one must be marked): 
RegionHl Patent 

S^aP ARIPO Pfttent: GH Ghana. CM Gambia. KE Kenya. LS Lesotho. MVV MaJawi, SD Sudan, SL Sieira Lconc. SZ Swaziland 
1 Z United Republic ot Tanzania. VC Uganda. ZW Zimbabwe, and imx oilier Slate vvhich is a Coniniclin" Siatc of the Harare 
Protocol and of the PC'I' 

a EA Eurasian Patent: AM Aimcniu, AZ A7.erbaijan. BY Bclaius, KG Kvrgv?.sian 
RU Russian Fedcrarion. TJ Tajikisian. TM Turkmenistan, and anv other State whii 
Convention and of the PCT 

0 EP European Prttent: AT Austria, BE Belgium. CH and LI Swiuerland and Licchtensicin. CV Cvprus. DE Germany 
DK Denmark. ES Spain. FI Finlajid, FR J-i-ancc. GB United Kinadom. GU Greece. IE Ireland. IT Italv. LU Luxembourg, 
MC Monaco, NL Netherlands, PT Portugal. S£ Sweden, and any other State which is a Contracting Stale of ihe European P<iicm 
Convention and of the PCI 

E OA OAPI Patent: BF Burkina Faso. BJ Benin, CF Central African Republic, CG Congo. Cl Cdie d'lvoire. CM Cameuion. 

Ga Gabon. GN Guinea. CW Guinca-Rissau. ML Mah. MR Mauriuuiia. NE Niger. SN Senegal. TD Chad. I'G Togo, and any 
other Siatc vv^Sich i$ a member SuiU of OAPI and a Contraciing State ofih . . . 



KZ Kazakh,^inn. MD Republic of Moldova, 
hich isaConlracting.SUilc of the Eura.sian Palcni 



pec if}' on dotted line) 
IVational Patent (iffjther kind ofproteafon or tf-aatment desu ed. spcciyi^ on drjtied line): 
13 AE United Arab Emirates 

(2 AL Albania 

13 AM Aniienia 

H AT Austria 

(3 AU Aasindia 

El AZ Azerbaijan 
El BA Bosnia and Mer^egovina 
S BB Barbados 

13 BG Bulgtuia Ug MK 

El BR Brazil 

H BY ReUirus B mn Mongolia 

P CA Canada iVIW Malawi 



u'herkind ({fproieciion or ireafmeru desired. 



m 
m 
m 

B 

m 

m 



LR 

LS 

LT 

LU 

LV 

MA 

MD 



Liberia 

Lciiolho 

Lithuania 
Luxembourg 
Lalviu 

Morocco 

Republic of Moldova 

^ MG Madagascar 

The former Yugoslav 



KepLihlic of Macedonia 



CH and M Switzerland ;md Liechtenstein [JJl MX 

CN China EI NO 

El CR Costa Ricti H N2 

[3 CU Cuba (a PL 

E CZ Czech Republic El PT 

^ DE Germany I^O 

Q DK Denmark fuj 

H DM Dominica [J] sd 

^ EE Estonia El SE 

^ ES Spain ^ SG 

Q Fl Finland El SI 

S GB United Kingdom El SK 

E] GD Grcnada [3 §1^ 

El GE Georgia 0 TJ 

51 GH Ghana E TM 

El GM Giimbia 53 TR 

El HR Croatia El TT 

[3 HU Hungary S T2 

[5 ID Indonesia E LIA 

IL Unicl El UC 

^1 IN India US 

IS Iceland 

I3 JP Japan UZ 

C^KE Kenya ^ VN 

E KG Kyrgyzstan EJ VIJ 

l3 KP DemocT^faic People's Republic of Korea .... H ZA 



Mexico 

Norway 

New Zealand 

Poland 

Portugal 

Romania 

Russian Fed^;r;iiii>(i 

Sudaji 

Sweden 

Singapore 

Slovenia 

Slovakia 

Sierra Leone 

Tajiki.sian 

Turkmenistan 

Turkey 

Trinidad and l obago 

United Republic ol rLin/;miii 

UWrninc 

Uganda 

United States of America . . 



Uyj^ekistan . 
Viet Nam . . 
Yugoslavia . 
South Africa 
Zhnbabwc . . 



ICS which h£ivc 



El 2W 

(Z| KR Republic of Korea Check-boxes reserved fur designating Stales 

, ^ become pariv to the PCT aflcr issuance ot tJiis sheet 

El KZ Kazakhstan ' 

O LC Saint Lucia 

LK Sri Lanka 

Precfluliona ry Designation Statement: In addition to the designations made above, the applicant also makes under Rule 4.9(b) all other 
designations which would be penniUcd under the PCT except uny designation(.s) indicated in the Supplemental Box as being excluded 
from the scope of tins siaiemcnt. The applicant declares that those additional designations arc subject to confirmation and tltai any 
designation which is not cott firmed before tlic expiration of 1 5 months from the priority' dale is to be regarded as withdravirn by the applicant 
:il the expiration oflhat rime limit. (Con/imuition (including fees) mitstreach the recefving Office within ih^! J5-mon{h n'me limit) 



B AG. - .Autisua. &. Earbuda 

(3 DZ. - .Mo^ambiQua . . . ^ . .MZ. ,-. .Mozambique 



Fomi PC17RO/ini (second sheet) (Janunry 2000) 



See Notes to the request form 



Shcci No. . A 



riling date 
ofcarlicr appliculion 
(day nwnih yeari 


Number 
ofcarlier applicalion 


Where earlier upplicaiion is: 


naiional applicalion: 

COUIlItA 


regional applicaiion:* 
regional OtTice 


iniernalional applicaiton: 
receiving OfTicc 


iiem 1 1) 

17 June 1999 


9913990.9 


United Kingdom 






ilcm (2) 

2 June 2000 
(02.06.2000) 


0013323.1 


United Kingdom 






iiem (3) 











Box VI PRIORITY CLAIM 



\ ] I'urthcr priorily claims arc indiciiicO in the Stipplcmeniul Bo\. 



rjn The receiving; Otlkc is requested io prcpai'e and imnsmii to the Internationa) Bureau a ceilided cop> 
* — of che earlier application(s) (only if the earlier applicaiion was filed with (he Offica which for thf 
purposes of the present fntenianonal appiicadon o (ha receiving Office) idcntitWd above as iteiti(5). 



ems 1 & 2 



♦ H^hem (h^ earlier appHcaih*\ t:i an AftlKj opplication, it ts mohdatoo' to mdicaw in ihe Suppiemental Box at least one counto' porfy to tht: Pahs 
Convention for the Protection of Jndttstnal Proper i}' for whtch that earfier application was filed (Rule 4.i()(b)(ii)}. See Supplemental iinx. 



Box No. VH INTERNATIONAL SEARCHING AUTHORITY 



Choice of International Starching Authority (ISA) 

(if /n o Of nfore International Searching Aurhor/tteji are 
conipetmn ta cany out the tniernafional searcli, iiiciicate 
thi* Authoni)- choxen : the f\\ o-letter code may be ttsed) : 

ISA/ 



Request to use results of earlier s«;irch; reference to that scorch Of an eaHtcr 
search haj iKefi carried our by or rcquesred frotn [he Jtuernatiniial Searchmft Auihonry): 



Daie (daynmth'yvar) 



Number 



Conntn' tor reft'Onul Office) 



BoxNo.VUJ CHECiC LIST; LANGUAGE OF FILING 



This iniernationai applicacion contains 
ihc following number of sheets: 

request 

desixipiion {excluding 
sequence lisiing pan) 

claims 

abstract 

drawings 

sequence listing parr 
of descnpiion 



/ 
i 



Total number of sheets 



niis inlcmational application is accompanied by the iiem(5) maJked below: 

1 . J3 fee calculation shcci 

2. □ separate signed power ortiltcmcy 

3. ^ copy of general power of aUoiTicy: reference number, if any: 

4. □ siaiemenl explaining lack of signature 

5. □ priority documcm(s) ideal ificd in Uox No. V| as iiem(s): 

6. □ translation of international application into (language): 

7. □ separate indications conccniing tlcpositcd tnicruorganism or other biological material 
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MESH NETWORKS 



In networks, such as telecommunication networks, fully meshed networks are often used to 
interconnect the nodes together and in particular to interconnect trunk exchanges. Although 
fiiily meshed networks can be of considerable use, they do have the characteristic that the 
more nodes there are in a fully meshed network, then the narrower the routes between nodes 
have to be once the switches are port limited. Doubling the nodes in a fully meshed network 
can halve the size of each route across the mesh. However, reducing the route size can 
increase the chance of blocking as well as reducing the Erlang efficiency. 

In some telecommunication networks each fiilly meshed trunk exchange is also connected to 
several local exchanges, so that the longer distance trunk calls tend to traverse four exchanges 
namely a local, a trunk, a second trunk and a final local. 

In such a network the local exchanges only need to know if a call originating on its own 
exchange caimot be terminated on its own exchange, in which case the call is forwarded to a 
trunk exchange. 

For reasons of redundancy a local exchange is normally connected to more than one trunk 
exchange, in which case a call which cannot be terminated on its own exchange can probably 
be forwarded to any of the connected trunk exchemges. 

However if the local exchanges are connected to more trunk exchanges than are needed for 
redundancy reasons, then the local exchange could be asked to perform part of the overall 
trunk routing algorithm. Consequently the intended final destination of the call can be used to 
decide to which trunk exchange the call should be sent to by the local exchange. 

Provided the local exchange is able to route to more than one trunk exchange depending on 
the destination of the call, then it is possible to use a pair of trunk exchanges to perform the 
function of one existing trunk exchange, with approximately twice the capacity and 
throughput. This is assuming that the two exchanges each have the same or similar capacity 
to the existing trunk exchange. The existing trunk exchange can be one of the pair of trunk 
exchanges. The pair of trunk exchanges can be known as Siamese trunk exchanges. 

According to the present invention titiere is provided a telecommunications network 
comprising a plurality of mesh nodes, each mesh node including one or more switches, at 
least one of the mesh nodes including a plurality of swatches, each mesh node having a 
connection to each other mesh node by means of a connection between a switch at the one 
mesh node and a switch at the other mesh node and each mesh node having associated 
therewith a respective plurality of local nodes, each switch of each mesh node being 
connected to all of the respective associated plurality of local nodes and including a network 
routing algorithm to control the routing in the network 

There is further provided a method of upgrading a teleconununications network, said 
telecommunications network comprising a plurality of mesh nodes, wherein each mesh node 
includes at least one switch, each mesh node having a direct connection to each other mesh 
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node by means of a connection between a switch at the one mesh node and a switch at the 
other mesh node and the switch or switches of each mesh node being each connected to all of 
a respective plurality of multiple local nodes, the method comprising the steps of :- 

(a) adding a further switch to at least one of the mesh nodes; 

(b) connecting all of the respective plurality of local nodes to the further switch; 

(c) providing a network routing algorithm to control the routing in the network; 

and 

(d) dividing the connections from the at least one mesh node to the switches of 
the other mesh nodes between the switch or switches and the further switch of the 
at least one mesh node. 

The present invention will now be described by way of example, with reference to the 
accompanying drawings in which: 

Figure 1 shows an example of a network having a number of fully meshed mesh nodes; 

Figure 2 shows an example of a fully meshed mesh node of the network shown in Figure 1 

connected to multiple local nodes; 

Figure 3 shows an example of a fully meshed mesh node of the network shown in Figure 1 
with a single switch; 

Figure 4 shows an example of a fully meshed mesh node of the network shown in Figure 1 
with two unconnected switches; 

Figure 5 shows an example of a fully meshed mesh node of the network shown in Figure 1 
with two connected (Siamese) switches; and 

Figure 6 shows an example of a network as shown in Figure 1 including a number of fully 
meshed mesh nodes where each node has two switches. 

Figure 1 shows an example of a network having fiilly meshed mesh nodes, such as trunk 
exchanges, where each mesh node is directly connected to every other mesh node. In practice 
these links are often carried by transmission systems. 

In Figure 2 some of the mesh nodes (trunk exchanges) of Figure 1 are shown connected to 
multiple local nodes, such as local exchanges. In practice these connections are often earned 
by transmission systems. The connection of multiple local exchanges to trunk exchanges is a 
recognised telecommunication network configuration. 

Figure 3 shows a mesh node of Figure 2 containing a single switch. Such a switch could be a 
trunk exchange equipment. This switch is connected to all the other mesh Nodes as well as all 
the illustrated multiple Local Nodes. The illustrated Local Nodes may also be connected to 
swdtches at other mesh nodes. 

Figure 4 shows the mesh node of Figure 3, to which has been added a further switch. Any 
added switches could be trunk exchanges. The direct links from the other mesh nodes are 
taken to one or the other, but not both, of the switches. The pair of switches are both 
connected to all the multiple local nodes associated with that mesh node. The local nodes 
have to be able to route calls or messages to the appropriate one of the pair of switches. 

Figure 5 shows the mesh node containing two switches as in Figure 4, but with a connection 
(Siamese link) between them. If the connection between an local node and the switch that is 
normally used to route a call or message is congested, then if the connection to the other one 
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of the pair of switches is not congested then this connection and the Siamese link can be used 
in series, to avoid the congestion. The Siamese link is not essential, but can be a useful 
feature for practical networks. 

Figure 6 shows an example of a network where all the Mesh Nodes each have two switches, 
each pair of switches within a mesh node being joined by a Siamese link. The overall result is 
that each switch is connected to approximately one half of the other mesh nodes and 
approximately one quarter of the other switches. For larger examples the approximations can 
be more precise, but there is no basic need to equally divide the routes between the mesh 
nodes and the switches. Some routes may naturally carry more traffic and some pairs of 
switches may not have identical characteristics to each other. 

The network will require a network routing algorithm to control the routing of 
messages, of whatever form through the network. 
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CLAIMS 

1 . A telecommunications network comprising a piurality of mesh nodes, each mesh 
node including one or more switches, at least one of the mesh nodes including a 
plurality of switches, each mesh node having a connection to each other mesh 
node by means of a coxmection between a switch at the one mesh node and a 
switch at the other mesh node and each mesh node having associated therewith a 
respective plurality of local nodes, each switch of each mesh node being 
connected to all of the respective associated plurality of local nodes and the 
network including a network routing algorithm to control the routing in the 
network. 

2 A telecommunications network as claimed in Claim 1 , wherein one or more local 
nodes are connected to more than one mesh node. 

3. A telecommunications network as claimed in Claim 1 or 2, wherein the plurality 
of switches of a mesh node are connected. 

4. A method of upgrading a telecommunications network, said teleconununications 
network comprising a plurality of mesh nodes, wherein each mesh node includes 
at least one switch, each mesh node having a direct connection to each other mesh 
node by means of a connection between a switch at the one mesh node and a 
switch at the other mesh node and the switch or switches of each mesh node being 
each connected to all of a respective plurality of multiple local nodes, the method 
comprising the steps of :- 

(a) adding a further switch to at least one of the mesh nodes; 

(b) connecting all of the respective plurality of local nodes to the further switch or 
switches; 

(c) providing a network routing algorithm to control the routing in the network; 
and 

(d) dividing the connections from the at least one mesh node to the switches of 
the other mesh nodes between the switch or switches and the further switch of the 
at least one mesh node. 

5. A method of upgrading a teleconmiunications network as claimed in Claim 4, 
further including the step of making a connection between the switches of the at 
least one mesh node. 
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